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1 

[#fF«t*©tSH] 

nresi i ] t i N&^fcia (ti, ad n&k 

©SffifC, Ta, Ni, SI, e^7C3l*5J;t>V\n^f 
>7C*<fc D £>S«frl-5 1 «J£LL©7ni!t£D 

SAL, MfBSSg©*g^fcHtf27C^cojiS^fc^SJg 

^ l fc fc © t & % z. t * mm 1 1 z> mmima ± ztmm 

io 

[0 0 0 1 ] 

[*J£-k©ffJ##IF] #56Wtt. 77-YXiHX, «Bdii 
x, ^?L»n:#©i)iixfc«fflsn5«)B'jn:*©«ffin- 

* J: tfW*«tt S U fc« Jt&R t HT * *> o 1? * 

•So 

[0 0 0 2] 

[*£*©&*] KraTjMraBKft&TjuiieoiMi 

nfcfe©t-r^ewT, iwsoMKTi^osft 

bnrv»*. t^5-r«JBiJx*#©*«tct±, mvm^ 
^B#©fsWJii'ft:(cj;oT#fi-r5XB ; -r< ^ittus 

X*3KtfWfc£t;S75>#SM£0S«fc3. f Wl/- 

MiA&jefcRttUfc-rsfcj&fctt, xta©«^i«!ife 

[0 0 0 3] J:CW#«tt*lttUTtt, •ft'^W^« f fe 
(CVDS) 4>#lH«il*fffi (PVDft) fc<fc3Ti 
N, T i C^it^T 1 CNflnflJBSnT^S. fr^Tfe -ft? 
T i Ntt, fcfy#— XSft (Hv) AS2 0 0 0 kg/m 
m 2 KT-CS.D> T i Cfcifc"C5iffi«ire»Sfca* 
7 5 > ^ m& lZMLTffi!\&&&^ t V>5 #jS#<& 5 £ 
t>»S1\ T i CfcJt^aiBfiWKfttt CBfUfttt) fc 
Stit*f)> «JBd^©Jnxii J f'*S^tj:oT#S-r5 

xft-r < nos* b-*»«a> s««-r^«tgs:«#-r 
tv^ftRjf&^-rs&d, ^ne.©^*w«$nT, t 

i N l feBt*#tt*fflfctfflbfc«Hi|XJl*t*<ffiffl*n 50 
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[0004] jfi^, «9jafto-«oi«afl:^»asn 
b&«a^*©T i N^KssT^rwsist^^^n 

&<aoW5. 0!*Jf. TiNSIH6 0 0t;St?H 

2 t&s. *z\-vffim& j $>mmt>m\zmwt&.m£v 

T, T i NfCT i ^NK^1-©ll3©^c*^ftl-rsrt 
#K*SftT:}3?K ffifBCVDffi^PVDSitCiOT i 
tA 1 ©*-&*ft«H»*OAfll«til3|EanTV»-& (# 
ii¥4-5 3 64 2f) „ 
[0 0 0 5] T i tA 1 ©^S^H^-r^S (T 
1, Al) NAKO, ^f>T#jllT^5i, 80 0 

■cfe«*Ttt*flc««iRta.5A i mitfem (a i , 

Oi)S»*U i©Ah 0 3 i)UltfKfc*|iffcD««« 

T*. CfflfC (Ti, A1) N^miiiSfiT©»ig{t 
tttCffinTV^ttt^5t.©©> SWKHbTttHvdt 
2 5 0 0 kg/mm 2 ^*^> 0 b^b&**6, gjffljiS 

[0 0 0 6] 

CBT i N&Jg-^ (T i , AD NftK©«n/c#IS£ 
[0 0 0 7] 

%mt.U. T i NJEJ«*fctt (T 1 , AD N£JSI©iS 
Etc, Ta, Ni, Si, e&BOT**5«3;tfAny>7C 

u twa&gt©***ci(iia7c*<o«]if*ft:«*»riEb 
Reiser, mtmxTtmmmt. &ttniM?%&.± 

ffi#>6 5 /zmJKrtC^$nfcfe©T?*521i:*W*b 

mz, mmtz. o. i~2 0(imt»5ctws 

bt^o 

[0 0 0 8] 

[ftUB] *5Sffl#SH, TiN&R^ (Ti, Al) N 

±fc*SS»:»3, *4©*ftl7c*&*SRU «t=f*a?a 
fc. -tO*S«, T i N&^^ (T i , A 1 ) N&K©* 
SfC, Ta, Ni, Si, S^«l7C**J:t;APy>7c 

b, *3BliS5&d&Lfc. 

[0 0 0 9] fiP^, T i N^glcSoTH XfH^c*^ 
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(3) 

3 

di, ad wkm&Qbmft:Mi&u&z& 

®m'&tf&^t^?T i N &»**©## *>li& 5 

#%VM©-r, i»©p.ggfc*i;fti^ -^etjtw 

mfcW&^tmt>tlT^Z> (Ti, Al) NftlRtC* 
t^Tfe, Ta, Ni, Si, e^TC^* <fctK/\ny>- 
TcSH^-f^-^ALT^SCtlCi-oT. «£*© (T 
i, Al) N&m&V<bMitffl])tiUm*m<~?2>Z\ttf 
Tit, 10gg%Il;±#3t5*t^T§S:©T$ 2(7 
S. STa, Ni, Si, e^7n#*3<fc^Any>?n 

hk. ^mmxmmvxh^ti^ ;ine>©ia«± 

*fc*«BqiC*5^«a^tt7C*i:K Ru, Rh, P 
d, Os, I r, P t ©^rTS^t?tt^T*0. Any 
>7C*tt^ F, CI, Br, I, At©£T£-&tr@ 

[0 0 10] *^?0©«H^K^«e*Ci^MtCit-<TM 

znz. com^tt^mmiz^^xu^mrnxs,^ 

mma±-\z^m.&m<D^.tm-Dk.r), Ta, ni, s 
i ©&«£«*. 3 z. tfmsni., 

[0 0 11] *%mT'&mtZ>T 1 NftSISfcti (A 
1, Ti) NSIli, flfrtacVDffi^PVDfeSlCfc^T 30 

ftS. m±m (A 1 , T i ) NftJK&tt^A ItTlI 
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tc-^Tte. mzm.M^ti^>hcox'$,^ti^ &WrXi 
mT%SZ±.X$>Z>z\£l)W£l<<, HST%*«TttK 

ISB«. 1 0H?-%K±TafeS < , ffiATcSffSS© 
±Kfc-^^Tfc> #tC^£n3t>©T«&^;0t> jifij 40 

tc-f^-^aAbTfe-^wM^^sj-r-sci^e. -erm- 

\Z3 omT%SATX$>Z,* Sfc-Y^-^AtCioT^ 

snsss^ftjite. &ng«ffi^5 5 umKir\zm^ 

tl3Z:£*WSL<> 5/xmggx5tffiAI#fIf 
T*fg^©?iJ£^£L<ft&o SfeH-A«^M^A 
BSW, feitfS^^^JtLTfc. ±WBiBffi©&A 

[0013] *mwv>mm£.m%j:%mtiv>mmzMf$. 
-r&tgommz^xu. mzm^n^^oxiztt so 
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0. 1~2 0 /zmT&S^t^SLK IP%, 

0. 1 /im*«T«AHiCj;?.W*«tt^^^# 
Snt\ -^lllj?^&£DAi!K&oT2 OMmSSA. 

gg£ffiT£*£o )PJ»©J;DffSL^IBfflK, 1-10 

[0 0 14] #§PJi©«it&IBI^ taRtfxiMW©^ 

s-fHUJk x>F5;k i-yjmn^ftttitmz, 

USCVD^PVDSCioTTiNMI 5 (A 1 , 
Ti) Nftflt^ftMLfc^, ^©ft^MnBTG*©^ :* 
>aASfT^A(i^^. f^C©B#©«|J©WK!c-3HT 

[0015] h ^mmmiz-D^xmmt ««t, *3£Bma 

TfE©*i£W;:PS££n£fc©-t?«;ft<, M-&fB©|& 
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tftld. N» ^XSWAL-T5X10-'~4X10- S T 
o r r ©SB^ttU S.oSfaft-7 0 Vwrnifc^TOn 
U a^r©KJ¥»T i NSiSfSSLfc. 
DT i tA 1 S&SSSIi-Sih^cfc, N^XSfALT 
5XlO- i ~4xlO-'Torrffliffl?, (A 1 , T 
i) N J fe**««Ufci8*5 l y^S«fPU&. TiNS 
(Al, Ti) NMSMtfeSI?y7' 
fc. Ta, Ni, Si, B&&7C*fc.fcat/\Dy>7C* 

[0 0 17] #5nfctt»S, TC*#©«BiJttl(lteft 
Lfct^^, T*l~4fc^*^f5tlfe, fflU 

Si : T i N&Wi (*&Att) , fciCXT i N&KfCT 
a, Ni, Si, 6^J!an*S-f^->ttALitt^«>flJ 

82 : (Al, Ti) N£M C*ftX») , 43«fctf (A 

1, Ti) NMICTa, Ni, Si, e^7C*S-f 

*3:Ti NM (*ttAW) , *5±tfT i NftitA 
*4 : (A 1, T i) N&M (*SAtt) . &<ktf (A 

i, Ti) N&«fcApy>7c**'f*>aAL.&te 

©^OH'JIS^iK^ 
[0018] (igB'J*fr) 

S^H'JW : S 5 0 C 
^DB'ISS : 1 7 0 m/m i n 
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$JD&^ : 1mm 

mmm: i s# 



* [0 0 19] 

[gl] 



[0 0 2 0] 



No. 










1IS 




mm 




M (mm) 


W&{ urn) 




1 


r-w-i - m t 1 1 >h 

T l NM 




0. 2 0 


2 0 




2 


Ta 


i 


0. 10 


1 1 




3 


Ta 


2 0 


0. 07 


8 




4 


T a 










5 


N i 


1 


0. 1 2 


1 2 




6 


N i 


2 0 


0. 09 


1 0 


mm 


7 


N i 


50 


0. 1 1 


1 1 


mm 




O 1 




n i n 

U . 1 u 


i c\ 
1 u 




9 


S i 


2 0 


0. 09 


9 




1 0 


S i 


50 


0. 1 2 


1 1 


mm 


1 1 


Pd 


1 


0. 13 


1 0 


mm 


1 2 


P d 


2 0 


0. 1 1 


q 




1 3 


Pd 


5 0 


0. 1 2 


1 0 


mm\ 


1 4 


P t 


1 


0. 1 1 


1 3 


mmm 


1 5 


P t 


20 


0. 09 


1 2 


mmm 


1 6 


P t 


5 0 


0. 1 0 


1 4 


mmm 


1 7 


Ru 


2 □ 


0. 1 3 


1 6 


mmm 


1 8 


Rh 


2 0 


0. 1 4 


1 6 


mmm 


1 9 


0 s 


2 0 


0. 1 6 


1 7 


mmm 


20 


I r 


2 0 


0. 1 7 


1 8 


mmm 


2 1 


Ta/N i 


2 0 


0. 06 


7 


mmm 


2 2 


S i/Pd 


2 0 


0. 08 


8 


mmm 



M K [£2] 



[0 0 2 1] 



No. 












m 






MFFM 


M (mm) 


S»( Mm) 






2 3 


(Al, Ti) Nffifll fcRttJJ 


0. 1 5 


1 8 


tmm 


24 


Ta 


1 


0. 07 


8 




mm 


2 5 


Ta 


20 


0. 04 


6 




mmm 


2 6 


Ta 


50 


0, 05 


7 




mmm 


2 7 


N i 


1 


0. 08 


9 




mmm 


28 


N i 


20 


0. 06 


7 






29 


N i 


50 


0. 07 


8 




mm\ 


30 


S i 


1 


0. 09 


9 




mmm 


3 1 


S i 


2 0 


0. 07 


7 




mw\ 


3 2 


S i 


50 


0. 08 


8 






33 


Pd 


1 


0. 10 


1 0 




ftNM 


3 4 


P d 


20 


0, 08 


8 




mm 


35 


Pd 


50 


0, 09 


3 






36 


P t 


1 


0, 1 0 


1 2 






37 


P t 


2 0 


0. 08 


1 0 






38 


P t 


50 


0. 09 


1 1 




mmm 


39 


Ru 


2 0 


0. 1 0 


1 3 




mmm 


4 0 


Rh 


2 0 


0. 1 1 


1 5 






4 1 


Os 


2 0 


0, 1 2 


1 6 




mm 


42 


I r 


2 0 


0. 1 3 


1 6 




mmm 


43 


Ta/N i 


20 


0. 03 


5 


mm 


44 


Si/Pd 


20 


0. 06 


6 


mm 



50 [S3] 
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it # 




mm 




fi (mm) 






4 5 








9 Ci 


H'twtGII 


46 


C 1 


1 


0. 1 2 


1 0 


mm 


4 7 


C 1 


2 0 


0.0 9 


8 






p 1 


»j \j 




q 




49 


F 


1 


0. 1 3 


1 2 


*ttM 


5 0 


F 


2 0 


0. 10 


1 0 




^ 1 


r 




Ci 1 9 


i i 

i i 




52 


Br 


1 


0. 1 4 


1 3 




5 3 


B r 


2 0 


0.13 


1 1 




54 


Br 


50 


0. 1 5 


1 4 




55 


I 


1 


0. 1 3 


1 4 


mm 


56 


I 


2 0 


0. 14 


1 3 




57 


I 


50 


0. 1 5 


1 4 




5 8 


At 


1 


0. 1 5 


1 5 




59 


At 


2 0 


0. 15 


1 G 




60 


At 


5 0 


0. 1 6 


1 6 




6 1 


Cl/F 


2 0 


0. 08 


7 


nap 


62 


Ta/Cl 


2 0 


0. 06 


7 





[0 0 2 2] 



* * [*4] 



No, 










fit % 








2 (mm) 


S5( Aim) 




6 3 


(Al, T 




0. 1 5 


1 8 


ami 


64 


C 1 


i 


0. 09 


9 




65 


C 1 


2 0 


0. 06 


8 




66 


C 1 


5 0 


0, 07 


8 




67 


F 


1 


0, 10 


1 1 




68 


F 


2 0 


0. 09 


9 




6 9 


F 


50 


0. 08 


1 0 


mmi 


7 0 


Br 


1 


0. 1 2 


1 2 


mmm 


7 1 


Br 


20 


0. 1 0 


1 1 


mum 


7 2 


Br 


50 


0. 1 1 


1 1 




73 


I 


1 


0. 1 3 


1 3 




74 


I 


2 0 


0. 1 2 


1 1 


mm 


7 5 


I 


5 0 


0. 1 2 


1 2 


mm\\ 


7 6 


At 


1 


0. 14 


1 4 


mm 


7 7 


At 


20 


0. 1 3 


1 5 


mm 


78 


At 


50 


0. 14 


1 5 




79 


Cl/F 


2 0 


0.0 5 


7 


mm 


80 


Ta/C 1 


20 


0. 03 


7 


mm 



[0 0 2 3] «l~4*>6W6«»Wifc, T 1 NSI^ 1 
(Al, Ti) NSIC, Ta, Ni, Si, SteWac 

m, Any>7C***'f*>aA-r-52:tK:J:^T, fit 
*cdt i (Al, Ti) N&m J: D fcl»J*«te 

[0 0 2 4] ^Jg«2 



50 



SiAbT5Xl 0- s ~4xl0-«Tor r©f!St 

T I NfiR*»«l/t. ifelfliOTi LA l 
SIS-Br^t^lC, N 2 ^X*SAbT5X10- s ~4x 
10- l Tor r©*fr-T, S#*aiC (A l , T i) N 
Si^RILfc TIN&RS&a (Al, Ti) N£ 
)RS*JSfiL&e^*tJ{C, Ta, Ni, Si, 
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(6) #IS¥7-3 3 1 4 1 0 

9 10 

[0 0 2 5] fcSnfcttWS. TtB*fr©KfttS^(C#t *«8 : (A 1 , T i) Nftflg (*ffiA#) . *5«fctf (A 

Ltct^z, T*5~8fc*-riie*«»»6n&. fit, 1, to N*gifc/NDy>5E*s-f*>aEXL&i« 

*5 : T i N&BI OfcftA**) , *S<ktfT i N&filfCT [0 0 2 6] <Kft*fr> 

a, Ni, Si, 6&*7C*£'f:t>ffiALfc£it©& iiBiH: Sfi~l 3 0 

ftlS^iiSg* #iB»« : 5 'C/m i n 

*6 : (Al, Ti) N&K (*ttA«) > Mtf (A HB« 

1, T i) NjEJRfcTa, N i, S i, a&#OT*£-f sSfi :50c c/m in 

*>^l/&.fc«r©»fl*»tt* [0 0 2 7] 

*7 : T i NM (*&A**) , fcitfT i NfiRKA 20 [|§5] 



No. 








m m 




mm 








8 1 


T i Nfflt 




6 0 0 


mm 


82 


Ta 


1 


9 5 0 




83 


Ta 


2 0 


100 0 




84 


Ta 


5 0 


100 0 


nmm 


8 5 


N i 


1 


9 0 0 


mm 


8 6 


N 1 


2 0 


9 5 0 


mm 


8 7 


N i 


5 0 


1000 


mam 


88 


S i 


1 


1000 


mmm 


89 


S i 


2 0 


115 0 




90 


S i 


5 0 


1100 


m&m 


9 1 


P d 


1 


9 0 0 


mmm 


9 2 


P d 


2 0 


9 5 0 


mm 


9 3 


P d 


5 0 


S 50 


mmm 


94 


P t 


1 


850 


mmm 


9 5 


P t 


2 0 


8 5 0 


mm 


9 6 


P t 


5 0 


9 0 0 


mmm 


9 7 


R u 


2 0 


8 5 0 


mm 


9 8 


Rh 


2 0 


8 5 0 


mmm 


9 9 


0 s 


2 0 


8 5 0 


mmm 


1 00 


I r 


2 0 


8 0 0 


mum 


1 0 1 


Ta/N i 


20 


1050 


mmm 


1 0 2 


Si/Pd 


2 0 


120 0 


mmm 



[0 0 2 8] [*6] 
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12 



[0 0 2 9] 



No. 












mm 




ra 




10 3 


(Al, T i 




ft n n 

O \J u 




1 04 


T a 


i 


110 0 




1 0 5 


i a, 




115 0 




10 6 






1 1 R D 




10 7 


N i 


1 


100 0 


xkh : 


10 8 


M i 

In l 


<£ U 


110 0 


*J6M i 




In l 


b U 


1 n r n 

1 U D VJ 




1 1 0 


S i 


1 


110 0 




111 


S i 


2 0 


12 0 0 




1 1 9 


S i 


5 0 


1 9 Ci n 




1 1 3 


P d 


1 


950 




1 1 4 


P d 


2 0 


1050 


mm 


1 1 5 


Pd 


5 0 


10 5 0 


nmm 


1 1 6 


Pt 


1 


9 5 0 


mmm 


1 1 7 


P t 


20 


105 0 


mm 


1 1 8 


P t 


50 


105 0 


mmm 


1 1 9 


Ru 


2 0 


10 0 0 


mm\ 


1 2 0 


Rh 


2 0 


9 5 0 


msmi 


1 2 1 


0 s 


2 0 


Q fi A 

y u u 




1 2 2 


I r 


2 0 


9 0 0 




1 2 3 


T a/M i 


20 


12 0 0 




1 24 


Si/Pd 


2 0 


12 5 0 










7 1 






No. 








* # 






mm 


(HTK) 








1 2 5 


T 1 N^ffil 


6 0 0 






1 2 6 


C 1 


1 


9 00 






1 2 7 


C 1 


2 0 


1 f\ f\ f\ 

1 u u u 






1 2 8 


C 1 


5 0 


9 5 0 






1 2 9 


F 


1 


9 0 0 






1 3 0 


F 


2 0 


9 5 0 






1 3 1 


F 


5 0 


a c n 
you 






1 3 2 


B r 


1 


850 






1 33 


B r 


2 0 


9 0 0 






1 3 4 


B r 


5 0 


8 5 0 






1 3 5 


I 


1 


7 5 0 






1 3 6 


I 


2 0 


8 00 


XltM 




1 3 7 


I 


5 0 


7 5 0 






1 3 8 


At 


1 


7 0 0 






1 39 


At 


2 0 


7 5 0 


mm 




1 4 0 


A t 


5 0 


7 5 0 


mm 




1 4 1 


C 1/F 


2 0 


10 5 0 


mm 




14 2 


Ta/C 1 


2 0 


10 5 0 


mm 



[0 0 3 0] [*8] 
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13 



(8) 



#M¥7-3 3 14 10 

14 



No. 












mm 








\ A 9 


(A 1 , T i ) N&m (*£A) 


Ann 

o u v.^ 




1 4 4 


C 1 


i 


10 0 0 




14 5 


U 1 


■o ft 
*i U 


110 0 




1 A R 


U 1 


b U 


1 1 n n 




1 4 7 


F 


1 


9 5 0 




1 4 8 


F 


2 0 


10 0 0 






F 


5 0 


l n n n 
1 u u u 




1 5 0 


B r 


1 


9 0 0 




1 5 1 


B r 


20 


10 0 0 




1 5 2 


B r 


50 


9 5 0 




1 5 3 


I 


1 


9 0 0 


SUSSP 


1 5 4 


I 


2 0 


8 5 0 




1 5 5 


I 


50 


8 5 0 




1 5 6 


At 


1 


8 0 0 


nmm 


1 5 7 


At 


2 0 


8 5 0 




1 5 8 


At 


50 


8 5 0 


mam 


1 5 9 


C 1 /¥ 


2 0 


115 0 


nmm 


1 6 0 


Ta/C 1 


2 0 


12 0 0 
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Abstract of JP7331410 

PURPOSETo form a hard coating film having further improved oxidation and wear resistances by 
implanting ions of an element such as Ta or Ni into the surface of a TiN coating film and forming a layer 
enriched with the implanted element in the surface layer part of the coating film. CONSTITUTION:lons 
of one or more kinds of elements selected from among Ta, Ni, Si, elements of the group Pt and 
halogen elements are implanted into the surface of a TiN or (Ti, AI)N coating film formed on the surface 
of the substrate of a tool and a layer enriched with the implanted elements is formed in the surface 
layer part of the coating film. The total concn. of the implanted elements is regulated to >=1 atomic %, 
the enriched layer is formed within 5mum depth from the surface of the coating film and the thickness 
of the film is preferably regulated to 0.1-20mum. The objective hard coating film having improved 
oxidation and wear resistances is obtd. while making use of the superior characteristics of the original 
coating film. 
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